. The magnitude of the N20 densities given in these three papers agree fairly well in the 40 to 45 ø latitude range. Since the data of $chmeltekopf et al. [1977] and Goldan et al. . [ 1980] are self-consistent, we have used these papers to derive the N20 profiles.
Seasonal data are only available at a few middle latitudes, while complete latitudinal coverage .is available only in the fall. We thus had to make several assumptions to extrapolate the available data base. The following are the assumptions:
1. 0ø-10 ø latitude; use the fall data at 5 ø of Goldan et al.
[1980] and assume no seasonal change.
2. 10ø-30 ø latitude; use the spring data at 9 ø of Goldan et al [1980] and $chmeltekopf et al. [1977] and assume no seasonal change.
3. 30o-50 ø latitude; use seasonal data from all three sources quoted above. Winter and spring profiles were so similar that they were assumed identical. Summer and fall profiles were similar and both larger than the winter-spring profile.
4. 50o-70 ø latitude; use spring data at 63 ø and summer data at 51 ø from Schmettekopfet at. [1977] and assume winter the same as spring and fall the same as summer.
5. 70o-90 ø latitude; use summer data of Goldan et at.
[1980] at 78 ø and 90 ø and assume no seasonal change. 6. Above altitude of highest data assume the N20 mixing ratio decreases with a constant scale height. Although details of the assumed extrapolation are important to eddy coefficient determination [see Johnston et at., 1979] , they have little effect on column integrated odd nitrogen production.
Johnston et at. [1979] have also recently calculated instantaneous NO production rates from N20 oxidation. There is a large uncertainty associated with the results, especially at 60 ø and above due to the necessity of using an incomplete data set to establish a two-dimensional production rate distribution. Clearly, more experiments should be undertaken in the high and low latitude regions to provide better seasonal N20 profile information. stratopause is significantly longer than at higher altitudes where dissociation of nitric oxide followed by recombination is efficient. Hence, for a given total energy input, the ON column abundance will show a greater increase for a harder energy spectrum. The appendix describes the information available and how we used that data to determine ON production rates from all of the known SPEs from 1954 through 1979.
We have used the information in the appendix to compute the instantaneous maximum ON production rate for three separate events: is roughly 20% of the total SPE annual NO source, but this contribution can vary from 6 to 60%. This stratospheric source in most years is smaller than that due to both N20 and GCRs, these sources being primarily stratospheric.
Several caveats should be given concerning the N20 oxidation source. If the 60 ø latitude measurements of Schrneltekopf et al. [1977] are unrepresentative then that source should be somewhat larger than shown in Figure 5 . A rough calculation using Johnston et al. [1979] gives a N20 source about twice our N20 source plotted in Figure 5 Table 1 . Where appropriate, the average annual production rate is given. When there is a range of ON production between solar maximum and minimum, the extreme values are listed. For REPs the values shown represent the uncertainty range given by Thorne [1980] . The range for the source of ON from the thermosphere was calculated in this work. The results for nuclear explosions and SPEs are for the years of largest annual production since 1954. For SPEs the minimum production is insignificant but greater than zero. In a global sense the oxidation of nitrous oxide exceeds any other stratospheric ON source by 1 order of magnitude or more. However, this process is much less efficient in the mesosphere. Only 1.2% of the global production of ON due to N,_O oxidation occurs above 50 km and, under this circumstance, the downward flux from the thermosphere, REPs, and SPEs become the major mesospheric sources of ON.
In select years, the stratospheric production of ON due to SPEs can be comparable to that of N,_O oxidation above latitude 50 ø. Hence, high latitude ON likely shows a substantial year-to-year variability related to solar activity. Since ON has a long lifetime in the stratosphere, this variability should also appear at middle latitudes due to the action of horizontal transport. In the mesosphere the three largest sources of ON are linked to solar activity. The downward flux of nitric oxide at the mesopause should reflect variations in the thermosphere which are known to occur [Rusch and Barth, 1975] 
